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7KH2OG7LEHWDQ ODQJXDJH WKH ROGHVWPDWHULDOVZULWWHQ LQ 7LEHWDQ EHJDQ WR EH RIILFLDOO\
XVHGLQWKHPLGGOHRIWKHWK FHQWXU\,WWKHQ VSUHDGRYHUWKHZKROH7LEHWDQSODWHDXDQGHYHQWR
&HQWUDO$VLDDORQJZLWK WKHH[SDQVLRQRIWKH7LEHWDQ(PSLUH DQGFRQWLQXHGWREHXVHGXQWLOWKH
HQG RI WKH HPSLUH PLGWK F )XUWKHUPRUH DV KDV EHHQ UHFHQWO\ UHFRJQL]HG 2OG 7LEHWDQ





VW VWDJH )RUPDWLRQRI/LWHUDU\2OG7LEHWDQ    ±F
QG VWDJH 6SUHDGRYHU WKH7LEHWDQ3ODWHDX DQGWR&HQWUDO$VLD ±F  





$OWKRXJK WKHUH H[LVW QR GLUHFW FRQWHPSRUDU\ VRXUFHV WKH IDLWKIXO FRSLHV RI WKH RIILFLDO
LPSHULDO DQQDOLVWLF UHFRUG NQRZQ WRGD\ DV WKH2OG 7LEHWDQ $QQDOV ZKLFK FDPH GRZQ WR XV
FOHDUO\LQGLFDWHWKDWWKHOLWHUDU\2OG7LEHWDQODQJXDJHEHJDQWREHRIILFLDOO\XVHGLQDURXQG











,W LV XQNQRZQZKHWKHU ,QGLFZULWLQJZDV NQRZQ WR7LEHWDQVZKHQ WKH\ZHUH VWLOO LQ WKH






7KHHIIRUW WR ILQDOL]H DQGHVWDEOLVK WKHRIILFLDO DOSKDEHWZDVPRVW OLNHO\GRQHGXULQJ WKH
UHLJQRI6URQJEUWVDQVJDPSR.KUL6URQJ5WVDQ DVSDUWRIVRFLDODQGFXOWXUDOLQQRYDWLRQVIRU
WKH UDSLG IRXQGDWLRQ DQG H[SDQVLRQ RI WKH 7LEHWDQ (PSLUH 6DP YDQ 6FKDLN VXJJHVWV ³WKH
7LEHWDQDOSKDEHWPXVWKDYHEHHQILQDOL]HGVRPHWLPHLQWKHVRUV´GXHWRWKHSUHVHQFHRI
LQIOXHQFH IURP WKH HDUO\ 6LGGKDPƗW৚NƗ VFULSW ZKLFK LV YHU\ VKRUWO\ EHIRUH WKH EHJLQQLQJ RI
RIILFLDOZULWLQJF
(VWDEOLVKPHQWRIWKHRUWKRJUDSK\ 












6RRQH\HDU¶ZHUHZHOO HVWDEOLVKHG7KH IRUPXODRI WKH$QQDOV LV SUREDEO\RQHRI WKHROGHVW
IRUPXODVEHFDXVHDWKHIRUPXODLFH[SUHVVLRQVLQWKH$QQDOV VXFKDVµ«FRQYRNHGWKHDVVHPEO\
DW «¶ ZDV XWLOL]HG DV D UHIHUHQFH WR GDWH FRQWUDFWV DQG RWKHU OHJDO GRFXPHQWV DQG E WKH
GHVFULSWLRQRI HDFK\HDU LVPRVW OLNHO\ WRKDYHEHHQRULJLQDOO\ZULWWHQRQZRRGVOLSV DQGZDV








IRUPVRIDGGUHVVDQGJUHHWLQJV 2I WKHVH OHWWHUVRIW\SHDQGW\SHZHUHZULWWHQRQERWK















 J\XUGDQJEFDVSDUVJ\XUGDQJ EFDVSDU 
 µ>SD\PHQW@WRJHWKHUZLWKSHQDOW\ LQWHUHVW¶ 7DNHXFKL
J\XU \DQJEXORQVKRVP\LJFDGSH¶wQDQJµGXµGX







OHJDO WH[WV OHWWHUV PLOLWDU\ GRFXPHQWV HWF HQDEOHG WKH UXOH DQG DGPLQLVWUDWLRQ RI WKH YDVW
GRPDLQRIWKHFRORQLDOHPSLUH
6LQFH QR WH[WV IURP WKH PLGWK WR PLGWK FHQWXULHV ZKLFK PLJKW KDYH DWWHVWHG WR WKH
GHYHRSPHQWRIYDULRXVIRUPXODVKDYHFRPHGRZQWRXVZHFDQRQO\VSHFXODWHRQWKHUHODWLYH
FKURQRORJ\RIWKHGHYHORSPHQWRIWKHVHIRUPXODV1HYHUWKOHVVDOOWKHIRUPXODVDSSHDUWRKDYH










,Q WKLV ZD\ 2OG 7LEHWDQ GHYHORSHG DV D KLJKO\ HODERUDWH OLWHUDU\ ODQJXDJH ZLWK ULJLG




7KHFRUHRI WKH HDUO\7LEHWDQVWDWHZDV FRPSRVHGRI WKHG\QDVWLF IDPLO\6SXUJ\DO DQG
WKHLU NLQ LH 5NRQJSRV 0\DQJSRV DQG SUREDEO\ 'ZDJSRV DQG IRXU PDMRU FODQV LH
0\DQJ'ED¶V0QRQDQG7VKHVSRQJWKHSHRSOHVZKRRULJLQDOO\LQKDELWHGZKDWDUHQRZWKH
6RXWK&HQWUDODQG:HVW.KDPDUHDV RI7LEHW FI0DS7KH2OG7LEHWDQOLWHUDU\ODQJXDJHPXVW
KDYH EHHQ FRPSRVHG SULPDULO\ EDVHG RQ WKHVH SHRSOH¶V FROORTXLDO VSHHFK 7KH\ ZHUH ODWHU
MRLQHGE\RWKHUFODQVVXFKDV.K\XQJSRDQGµ%UR
'XH WR WKH UDSLG H[SDQVLRQ RI WKH 7LEHWDQ VWDWH WKH\ VSUHDG RYHU WKH ZKROH 7LEHWDQ
SOHDWHDXFRQTXHULQJDQGDVVLPLODWLQJRWKHUHWKQLFJURXSV7RZDUGWKH1RUWK DQG(DVWWR$PGR
DQG (DVWHUQ .KDP WKH\ FRQTXHUHG WKH 6XPSD DQG 1DPSD RU 7KRQJP\L  SHRSOHV ZKR
SUREDEO\VSRNH7LEHWR%XUPDQODQJXDJHVDQGWKH%DLODQ7XUNLF µ$]KD6HUEL0RQJROLF








ZDV QRW YHU\ VWDEOH ,W ZDV RQO\ DURXQG ZKHQ WKH 7LEHWDQ (PSLUH ILUPO\ FRQWUROOHG WKH
6RXWKHUQSDUWRIWKH7DULP%DVLQDQG WKH+H[L WKH*DQVX&RUULGRU7LEHWDQUXOH ODVWHGXQWLO
DURXQG
'XULQJ WKDW WLPH WKH SHRSOHV ZKR ZHUH SXW XQGHU 7LEHWDQ FRQWURO LQFOXGLQJ &KLQHVH
.KRWDQHVHDQG8LJKXUVDFTXLUHG/LWHUDU\7LEHWDQ DQGVWDUWHGZULWLQJLQ7LEHWDQ DVDWWHVWHG











SHUVRQDOQDPHV IRXQG LQ WKH FRQWUDFWVKDV UHYHDOHG WKDW WKHSHRSOH WKDW DSSHDUDV FRQWUDFWLQJ







7KLV VXJJHVWV WKDW WKH H[LVWHQFH RI WKH DIRUHPHQWLRQHG  IRUPXODV DQG IRUPXODLF
H[SUHVVLRQVPDGHLWHDVLHUIRUQRQ7LEHWDQVWRDFTXLUHOLWHUDU\7LEHWDQ
 2OG7LEHWDQDVD/LQJXD)UDQFD
  7KH FRORQLDO 7LEHWDQ (PSLUH FROODSVHG LQ  DQG WKH 7LEHWDQ LPSHULDO GRPLQDWLRQ RYHU
&HQWUDO $VLD DOVR HQGHG VRRQ DIWHUZDUG ,W LV VXUSULVLQJ KRZHYHU WKDW WKH 7LEHWDQ ODQJXDJH
FRQWLQXHGWREHXVHGE\QRQ7LEHWDQVLQFOXGLQJ&KLQHVH.KRWDQHVHDQG8LJKXUVXQWLOWKHWK
FHQWXU\ 
8UD\ ILUVW SRLQWHG RXW WKDW 7LEHWDQ ZDV XVHG DV DQ LQWHUQDWLRQDO OLQJXD IUDQFD DPRQJ
&KLQHVH.KRWDQHVHDQG8LJKXUV 6HFRQGO\7DNHXFKLDUJXHGWKDW7LEHWDQZDVXVHGQRWRQO\
LQWHUQDWLRQDOO\EXWDOVRDPRQJORFDO&KLQHVHDQG.KRWDQHVHIRURIILFLDOSULYDWHDQGUHOLJLRXV
GRFXPHQWV UHJDUGOHVV RI JHQUH 7LEHWDQ ZDV WKH PRVW ZLGHO\ XVHG VHFRQG ODQJXDJH LQ WKH
PXOWLOLQJXDO*DQVXDQG(DVW7XUNHVWDQUHJLRQ 6XEVHTXHQWO\7DNHXFKLIXUWKHUUHYHDOHG WKDW
QRW RQO\ WKH 7LEHWDQ ODQJXDJH EXW DOVR 7LEHWDQ %XGGKLVP ZDV YHU\ PXFK DOLYH DPRQJ
.KRWDQHVH&KLQHVH DQG RWKHU HWKQLF JURXSV LQ WKH WK FHQWXU\ DQGPDQ\7LEHWDQ%XGGKLVW
WH[WVZHUHSURGXFHGDWWKHWLPH 
'XH WR QXPHURXV PHUNPDOV WR GDWH 7LEHWDQ WH[WV WR WKH SRVWLPSHULDO SHULRG  DQ













 $V , PHQWLRQHG LQ IQ  DERYH DOWKRXJK WKH RULJLQDO WH[W RI WKH$QQDOV ZHUH ZULWWHQ FRQWHPSRUDQHRXVO\ WKH
㪎
)RUPDWLRQDQG5HIRUPDWLRQRI2OG7LEHWDQ
2QH RI WKH PRVW LPSRUWDQW DVSHFWV RI WKH SRVWLPSHULDO 7LEHWDQ WH[WV LV WKDW WKH EDVLF
IRUPXODVHVWDEOLVKHGLQWKHLPSHULDOSHULRGZHUHUHWDLQHG)RUH[DPSOHWKHWKUHHW\SHVRIOHWWHU
IRUPXODV ZHUH FRQWLQXRXVO\ XVHG ZLWK PLQRU PRGLILFDWLRQV ZKLFK , ZLOO PHQWLRQ EHORZ
/DZVXLWVRUGHUVRUGLVSDWFKHVDQGDGLFHGLYLQDWLRQDOVREDVLFDOO\IROORZWKHVDPHIRUPXODV
7KH IRUPXODLF H[SUHVVLRQV DQG WHUPV ZHUH DOVR UHWDLQHG )RU H[DPSOH LQ DQ SOHGJH RI
DOOHJLDQFHWRWKHUXOHURI*XL\LMXQWKHUXOHURI6X]KRXDQGKLVSHRSOHPDGHDQRDWKFRQYRNLQJ



























 µZH LQYRNH >WKRVH GHLWLHV@ DV ZLWQHVVHV ,I >WKH SOHGJH@ VKRXOG EH EURNHQ IURP ZKDW ZDV VDLG
WKHRDWK¶
7KH WHUP NKURP ZKLFKPHDQW µDPLOLWDU\ GLVWULFW JRYHUQPHQW¶ LQ WKH LPSHULDO SHULRG LV
XVHGWRUHIHUWR*XL\LMXQ
]KDQJ VKHV   NKURPFKHQSR µw µGXQ VD  VKD FXNX µJL NXQQDV  E\L ED O>R@ µw VWRQ VOD











JUHDW NKURP PLOLWDU\ GLVWULFW RI 6KD]KRX *XL\LMXQ >FRQYRNHG@ E\ 6KDQJVKX ᑦ᭩





RIGLVSDWFKHVIURPWKHUXOHU WKHZRUGEND¶ µHGLFW¶ZKLFKFRUUHVSRQGV WR&KLQHVHFKL ສ DQG
.KRWDQHVHSDUDX ZDVXVHG FI3ODWH ,QWKHFDVHRIOHWWHUW\SHSHUVRQDOFRUUHVSRQGHQFHV
QHZ JUHHWLQJ H[SUHVVLRQV ZHUH FRLQHG DQG UHSODFHG WKH SUHYLRXV RQHV ,UUHJXODU IRUPV RI
OHWWHUVZKLFKGRQRWILWLQWRWKHWKUHHW\SHVDOVRDSSHDUHG
$ VTXDUH UHG VHDO LQVFULEHG LQ &KLQHVH LV DQRWKHU IHDWXUH FRPPRQ WR OHWWHUV DQG OHJDO
GRFXPHQWVLQWKHSRVWLPSHULDOSHULRG
'LFH GLYLQDWLRQV ZHUH WKH PRVW SRSXODU DQG LPSRUWDQW GLYLQDWLRQV GXULQJ WKH 7LEHWDQ
LPSHULDO SHULRG 7KH\ FRQWLQXHG WR EH XVHG LQ WKH SRVWLPSHULDO SHULRG DVZHOO EXW SUREDEO\
EHFDPHOHVVFRPPRQ ,QVWHDGFRLQGLYLQDWLRQVZHUHLQYHQWHGE\ WKH&KLQHVHLQKDELWDQWVRI
'XQKXDQJ 7KH FRLQ GLYLQDWLRQV ZHUH DSSDUHQWO\ PRGHOOHG DIWHU WKH GLFH GLYLQDWLRQV XVLQJ
FRSSHU FRLQV LQVWHDG RI GLFH ,QWHUHVWLQJO\ WKH 7LEHWDQ GHLWLHV LQ WKH GLFH GLYLQDWLRQV ZHUH
UHSODFHG E\ D&KLQHVH GHLW\&RQIXFLXV NRQJWVH DQG WKH7LEHWDQZRUGJQDP µ+HDYHQ VN\¶
ZDVXVHGDVDFDOTXHRIWKH&KLQHVHZRUGWLDQ ኳ µ+HDYHQ¶LQWKHPHDQLQJµJRG¶RUµGHLW\¶
,Q WKLV ZD\ WKH GLFH GLYLQDWLRQV ZHUH UHIRUPXODWHG E\ ORFDO &KLQHVH IROORZLQJ WKH 7LEHWDQ
IRUPXODLFWUDGLWLRQV
$QRWKHULPSRUWDQWLQQRYDWLRQZDVSDODHRJUDSK\0DQ\SRVWLPSHULDOWH[WVDUHZULWWHQLQD
VHPLFXUVLYH VW\OH SHFXOLDU WR WKH SRVW7LEHWDQ (PSLUH SHULRG ZKLFK ZH PD\ FDOO WKH
3RVW,PSHULDOVW\OH
,Q WKLV ZD\ OLWHUDU\ 2OG 7LEHWDQ FRQWLQXHG WR EH ZULWWHQ DQG XVHG E\ QRQ7LEHWDQ ORFDO
























DORVVRISUHIL[HGFRQVRQDQWVEGJU  ODWHWK WRHDUO\WK F





  7LEVDU]KRQJEVDUJ]KRQJNVDUJ]KRQJ IRU.KRWVXGƗUUMƗۨ&RQWUDFW
  +HUHWKHVLOHQWERUN DUHDGGHGWRPDNHWKHQDPHORRNPRUH7LEHWDQ 
7LEHWDQLQ&KLQHVHVFULSW
  VWDJ ᜳㅙ VQDP ᜳ༡  V&!V&
  UPDᦶ UJDQ ᖿ  U&!  & 677UHDW\
EGHYRLFLQJRILQLWLDOFRQVRQDQWVVWRSV
WK±WK F !   WKWK F     ! WK±&HQWUDOGLDOHFW
7>WHQVHYRLFHOHVV@ !  7>7HQVHKLJKDVSLUDWHG@  B  !  7+>+LJK$VSLUDWHG@
   7>7HQVHKLJKXQDVSLUDWHG@&B  !  7  >+LJK8QDVSLUDWHG@
'>OD[YRLFHG@ !  7>/D[ORZDVSLUDWHG@       !  7+>/RZ$VSLUDWHG@
   '>/D[ORZXQDVSLUDWHG@  &   !  7  >/RZ8QDVSLUDWHG@
     GHYRLFLQJ LQV\OODEOHLQLWLDOSRVLWLRQ ORVVRISUHIL[HGFRQVRQDQWV
   DVSLUDWLRQ	SLWFKDVUHGXQGDQWIHDWXUHV SKRQHPLFWRQHV
     WHQVH OD[ Ѝ KLJKORZ
FHPHUJHQFHRIWRQHV
7KHHPHUJHQFHRIWRQHVZDVSUREDEO\WULJHUUHGE\WKHSUHFHGLQJWZRFKDQJHV




  GHYRLFLQJRILQLWLDOYRLFHGFRQVRQDQWV& >YRLFHG@ !  & >YRLFHOHVV@
7KH GDWH RI FKDQJH PD\ EH LQIHUUHG WR WKH WK FHQWXU\ DV ZLWQHVVHG E\ WKH 7LEHWDQ
WUDQVFULSWLRQVRI&KLQHVHWH[WV
     &KLQHVH       7LEHWDQWUDQVFULSWLRQ
    ᚰẕ V SLQJUX ᖹࠊධ  V KLJK
VKDQJTXୖࠊཤ ] ORZ
      3W
6\QWDFWLFFKDQJHV
6\QWDFWLFFKDQJHVPD\EHUHIOHFWHG PRUHREYLRXVO\ LQZULWWHQIRUPV+HUH WKHEDVLF
GLUHFWLRQ RI VKLIW LV IURP V\QWKHWLF WR DQDO\WLF :H ZLOO IRFXV RQ WKH FKDQJHV RI SUHGLFDWH
VWUXFWXUHV
9HUE&&9&&¶R !  9HUE &9& SD\LQ
ORVV RI SUHIL[HG& ĺ VLPSOLILFDWLRQ RI YHUEPRUSKRORJ\ĺDQDO\WLFDO IRUPVZLWK SDUWLFOH
$X[LOLDU\
6WDJH 1RXQ$GMHFWLYH9HUE  µR UG]RJVWVKLJ D VHQWHQFHILQDOPDUNHU
PR
GLFw ODEWDEN\DQJE]DQJUDE





ZLWKQHJDWLRQPD\LQ WRVXSSRUW WKHQHJDWLYHPDUNHU PD
         EGHED¶w JQDVVNDEVVGXJEVQJDOED¶w JQDVVNDEVVGXJEVJDO\DQJPD\LQ
EGHED\DQJPD\LQ ED¶w JQDVVNDEV                  3W
        





















 &RQFOXVLRQ  3HULRGL]DWLRQRI2OG7LEHWDQ
$VZH KDYH VHHQ WKH2OG 7LEHWDQ OLWHUDU\ ODQJXDJHZDV IRUPHG LQ WKH HDUO\ WRPLG WK
FHQWXU\WKHQVSUHDG WR&HQWUDO$VLDDQGFRQWLQXHGWREHXVHGXQWLO WKH HDUO\WKFHQWXU\ ,Q
WKHPHDQWLPH2OG7LEHWDQGHYHORSHGDQGWUDQVIRUPHG,ZLVKWRSURSRVHWKHFKURQRORJLFDODQG
VRFLROLQJXLVWLFGHYHORSPHQWVRI2OG7LEHWDQLQWRWKHIROORZLQJWKUHHSHULRGV
(DUO\2OG7LEHWDQ      PLGFWRPLGF
D  WKHLQIDQF\RIWKHZULWLQJ 
E  EDVLFDOO\UHIOHFWLQJVSRNHQIRUPVEXWPRVWO\³IRUPDOUHJLVWHU´VSHHFK
 F  PRVWO\ZULWWHQE\7LEHWDQV
G  IHZWH[WVKDYHVXUYLYHGH[FHSWIRUFRSLHVHJWKH2OG7LEHWDQ$QQDOV




 F  PDLQERG\RIWKHLPSHULDOSHULRG2OG7LEHWDQ WH[WV
 G  VHSDUDWLRQHVWUDQJHPHQWIURPFROORTXLDOIRUPV
/DWH2OG7LEHWDQ    ODWHFWRHDUO\F
D D OLQJXDIUDQFDLQSRVW7LEHWDQ(PSLUHSHULRG&HQWUDO$VLD
E LQQRYDWLYHPRGLILFDWLRQVLQIRUPXODVDQGIRUPXODLFH[SUHVVLRQV
 F  WKHVDFUHGODQJXDJHRI7LEHWDQ%XGGKLVP 
 G  QXPHURXV7LEHWDQ%XGGKLVWWH[WVZHUHZULWWHQE\QRQ7LEHWDQSHRSOHV
/LWHUDU\2OG7LEHWDQZDVPDGHEDVHGRQWKHFROORTXLDOIRUPRIWKH<DUOXQJDUHDSHRSOHV,W
WKHQ VSUHDG RXW WR WKH ZKROH SODWHDX DQG &HQWUDO $VLD ZKHUH LW ZDV DOVR XVHG E\ YDULRXV
QRQ7LEHWDQSHRSOHV,QWKHSURFHVVLWZDVKLJKO\UHILQHGLWZDV HTXLSSWHGZLWKULJLGIRUPXODV
DQGLW DFTXLUHGDXQLYHUVDOQDWXUH7KURXJKDUHOLJLRXV UHIRUPDWLRQWKDWVWDUWHGLQ:HVWHUQ 7LEHW
2OG 7LEHWDQZDVUHSODFHGE\ &ODVVLFDO7LEHWDQLQWKHWK F
$IWHU 7LEHWDQ VSHDNHUV VSUHDG RYHU WKH 7LEHWDQ 3ODWHDX HJ $PGR (DVWHUQ .KDP DQG


















D ,QWURGXFWLRQ7RZDUGD7LEHWR%XUPDQ7KHRU\,Q &,%HFNZLWKHG 0HGLHYDO
7LEHWR%XUPDQ/DQJXDJHV,,/HLGHQ%ULOO±









'RWVRQ HGV&RQWULEXWLRQV WR WKH &XOWXUDO+LVWRU\ RI (DUO\ 7LEHW /HLGHQ࣭
%RVWRQ%ULOO ±




 ,Q WKH VFHQDULR RI 7LEHWDQ UDSLG H[SDQVLRQ , KDYH GHSLFWHG LQ WKH SUHVHQW SDSHU D µ%LJ EDQJ¶ K\SRWKHVLV WKH
7LEHWDQV ZKRPRYHG WR $PGR (DVWHUQ .KDP0QJD¶ULV DQG%DOWLVWDQ²DUHDV ZKLFK KDG QRW EHHQ LQKDELWHG E\
7LEHWDQVSHDNLQJ SHRSOH SUHYLRXVO\²UHWDLQHG 2OG 7LEHWDQ IRUPV UHODWLYHO\ ZHOO ZKLOH :HVWHUQ .KDP KDG EHHQ





  +LJKOLJKWVLQWKH'HFLSKHUPHQWRIWKH1DP/DQJXDJH,Q1DWKDQ:+LOO  HG
0HGLHYDO7LEHWR%XUPDQ/DQJXDJHV,9 /HLGHQ%ULOO
0RUL\DVX7DNDR
  Ἑすᖐ⩏㌷⠇ᗘྐࡢᮒ༳࡜ࡑࡢ⦅ᖺ.DVHLNLJLJXQVHWVXGRVKL QR V\XLQ WR
VRQRKHQQHQ &KURQRORJLHGHVVFHDX[RIILFLHOVHPSOR\pVSDUOHVFRPPLVVDLUHV
LPSpULDX[ GH O




 ࠗྂ௦ࢳ࣋ࢵࢺྐ◊✲࠘.RGDL &KLEHWWRVKL .HQN\ǌ   +LVWRULFDO 6WXG\ RI
$QFLHQW7LEHW YRO.\RWR7ǀ\ǀVKL.HQN\ǌNDLUHSU'ǀKǀVKD
 ࠗࢳ࣋ࢵࢺṔྐᆅ⌮◊✲࠘&KLEHWWR 5HNLVKLFKLUL .HQN\ǌ   6WXGLHV LQ WKH
+LVWRULFDO*HRJUDSK\RI7LEHW7RN\R,ZDQDPL6KRWHQ 
YDQ6FKDLN6DP 
  $1HZ/RRNDW WKH6RXUFHRIWKH7LEHWDQ6FULSW,Q<RVKLUR,PDHGD0DWWKHZ
.DSVWHLQ DQG 7VXJXKLWR 7DNHXFKL HGV 1HZ 6WXGLHV RI WKH 2OG 7LEHWDQ
'RFXPHQWV 3KLORORJ\ +LVWRU\ DQG 5HOLJLRQ 2OG 7LEHWDQ 'RFXPHQWV 2QOLQH
0RQRJUDSK6HULHVYRO,,,±
  7KH 2ULJLQ RI WKH +HDGOHVV 6FULSW GEX PHG LQ 7LEHW ,Q 1DWKDQ +LOO HG
7LEHWR%XUPDQ/LQJXLVWLFV/HLGHQ%ULOO±
IRUWKFRPLQJ  7RZDUGV D 7LEHWDQ 3DOHRJUDSK\'HYHORSLQJ D 7\SRORJ\ RI :ULWLQJ 6W\OHV LQ
(DUO\ 7LEHW ,Q -DQ8OULFK 6|ELVFK DQG -|UJ % 4XHQ]HU HGV 0DQXVFULSW
&XOWXUHV0DSSLQJWKH)LHOG%HUOLQGH*UX\WHU
6KLPXQHN$QGUHZ(
 7KH 6HUEL0RQJROLF /DQJXDJH )DPLO\ 2OG &KLQHVH 0LGGOH &KLQHVH 2OG
0DQGDULQDQG2OG7LEHWDQ5HFRUGVRQWKH+VLHQSHL;LDQEHL/DQJXDJHVDQG





.HQN\ǌ   $ +LVWRULFDO 6WXG\ RI WKH &KLQHVH /DQJXDJH EDVHG RQ 'XQKXDQJ
0DWHULDOV7RN\R6REXQVKD
7DNHXFKL7VXJXKLWR
 ᩔ↥࣭ࢺࣝ࢟ࢫࢱࣥฟᅵࢳ࣋ࢵࢺㄒᡭ⣬ᩥ᭩ࡢ◊✲ᗎㄝ  $ 3UHOLPLQDU\
6WXG\RI2OG7LEHWDQ/HWWHUV8QHDUWKHGIURP'XQKXDQJDQG(DVW7XUNHVWDQ =








 2OG 7LEHWDQ 0DQXVFULSWV IURP (DVW 7XUNHVWDQ LQ WKH 6WHLQ &ROOHFWLRQ RI WKH
%ULWLVK/LEUDU\YROV-RLQW3XEOLFDWLRQV RIWKH&HQWUHIRU(DVW$VLDQ&XOWXUDO
6WXGLHVIRU8QHVFRWKH7R\R%XQNR7RN\RDQGWKH%ULWLVK/LEUDU\/RQGRQ
D 6RFLROLQJXLVWLF ,PSOLFDWLRQV RI WKH XVH RI7LEHWDQ LQ (DVW7XUNHVWDQ IURP WKH
HQGRI7LEHWDQ'RPLQDWLRQWKURXJKWKH7DQJXW3HULRGWK±WKF,Q'HVPRQG
'XUNLQ0HLVWHUHUQVW HW DO HGV 7XUIDQ 5HYLVLWHG 'LHWULFK 5HLPHU 9HUODJ
%HUOLQ±
E  7KH 7LEHWDQ PLOLWDU\ V\VWHP DQG LWV DFWLYLWLHV IURP .KRWDQ DQG /REQRU ,Q
6XVDQ :KLWILHOG HG 7KH 6LON 5RDG 7UDGH 7UDYHO :DU DQG )DLWK 7KH
%ULWLVK/LEUDU\± 
 7KH3UHVHQW6WDJHRI'HFLSKHULQJ2OG=KDQJ]KXQJFRDXWKRUHGZLWK$L1LVKLGD











  1DP DQ DQFLHQW ODQJXDJH RI WKH 6LQR7LEHWDQ ERUGHUODQG /RQGRQ 2[IRUG
8QLYHUVLW\3UHVV
 7LEHWDQ /LWHUDU\ 7H[WV DQG'RFXPHQWV FRQFHUQLQJ&KLQHVH 7XUNHVWDQ YRO 
/RQGRQ
7KRPDV):DQG6.RQRZ




HPSORLGX WLEpWDLQGDQV OHV FKDQFHOOHULHVGHV(WDVGX.DQVRXHW GH.KRWDQ
SRVWpULHXUVjODGRPLQDWLRQWLEpWDLQH-RXUQDO$VLDWLTXH±
 1HZ&RQWULEXWLRQVWR7LEHWDQ'RFXPHQWVIURPWKHSRVW7LEHWDQ7XQKXDQJ,Q
8HEDFK + DQG 3DQJOXQJ / HGV 7LEHWDQ 6WXGLHV 3URFHHGLQJV RI WKH WK
6HPLQDURIWKH,$76 0XQLFK±
㪈㪌
)RUPDWLRQDQG5HIRUPDWLRQRI2OG7LEHWDQ
㪈㪍
7VXJXKLWR7DNHXFKL
3ODWH3W
/HWWHUIRPWKH8LJKXU.KDJDQGHQJUHKYH¶XUNKDJDQJ,END¶

&RXUWHV\RIWKH%LEOLRWKqTXH1DWLRQDO
㪈㪎
)RUPDWLRQDQG5HIRUPDWLRQRI2OG7LEHWDQ
